Abstract
parameters (2011) and demonstrated that this test can give an all-around characterisation of the 61 cracking resistance of a pavement.
62
At high RAP percentages, it is very difficult to know to what extent the aging of the RAP binder 63 affects the properties of the mixture; a blending between oxidized and virgin binder occurs but it is 64 very unlikely that this blending becomes complete (Mc Daniel et al., 2000) . Some researchers found that this inability of the aged binder to achieve full mobilization leads to "under-asphalted" 66 mixtures, with higher void content, reduced cracking resistance or lower resistance to water action 67 (Al-Qadi et al., 2007; Zaumanis and Mallik, 2015) .
68
The degree of blending between RAP, binder and new aggregates has been studied by Huang et al.
69
(2005), who analyzed the coating obtained in the recycled mixture, subdividing it into layers, and 70 found that the outer layers were much softer than the inner ones, putting evident that the confirmed that blending could be incomplete.
75
RAP is incorporated at ambient temperature, increasing the mixing time favors both the total drying 86 of RAP and the homogenous heating between the components of the mixture, resulting in a higher 87 quality recycled mixture (Howard et al., 2009) . Some studies investigated the temperature evolution 88 and the amount of RAP binder transfer during the mixing of the overheated new aggregates and 89 RAP; results showed that either a longer mixing time or higher overheated new aggregates is 90 necessary when high RAP contents are to be used, as stated by Zhang et al. (2015) .
91
For these reasons, the purpose of this study is to evaluate the mechanical properties of a mixture 92 recycled with 20% and 40% of RAP, considering different manufacturing alternatives, simulating 93 the effect of two variables: the temperature of the aggregates and RAP, and the mixing time.
94

Experimental Plan and Methodology
95
The aim of this study was to verify the effect of 1) mixing time and 2) temperature on bituminous 
101
The effect of these parameters was studied on mixtures containing 20% and 40% of RAP and the 102 results were compared with a reference virgin mix.
103
Void content was first calculated according to EN 12697-6 (2012) and the dynamic modulus was 104 sequentially tested (EN 12697-26, 2012) . Indirect tensile strength was evaluated and sensitivity to 105 water (EN 12697-23, 2004; EN 12697-12, 2009) where F is the applied load (kN), u is the vertical actuator displacement (mm), and ΔR is the 123 displacement at F = 0.1 kN post peak load (mm) (considered as a residual value).
124
Other mechanical parameters such as peak load (Fmax), displacement at peak load (ΔFmax) and 125 displacement at 50% of post peak load (Δmdp) are determined from the load-displacement curve, as 126 shown in Figure 2 .
127
In previous studies (Pérez-Jiménez et al., 2010) blows of a Marshall impact compactor (EN 12697-30, 2013 ).
146
Mixes gradation was developed for a binder layer of the pavement; nominal maximum aggregate 147 size was 22 mm. The gradation of the RAP (before and after the bitumen extraction) was studied to identify the amount of virgin aggregates to be added to fall within the limit curves. The sieve size 
Preliminary Results
163
The void content was estimated for all the specimens. Figure 4 shows that increasing the amount of 
Fracture Energy
199
As a matter of fact, RAP binder is commonly stiffer than the virgin binder due to aging processes.
200
Low-temperature fracture, fracture energy and fatigue cracking should therefore be analyzed. The highest values of GD (fracture energy) were obtained at 5°C for 20% RAP mixes; however, 210 adding 40% RAP resulted in a shift of the fracture energy peak at higher temperature ( Figure 9 ).
211
This could be related to an increased amount of less-ductile bitumen (i.e.; oxidized binder from 212 RAP) into the mixes. The greatest fracture energy was provided by the reference virgin mix; all
213
other mixtures broke at lower energy since the blended bitumen is weaker due to aging. percentage of RAP reduces the capability of the mixtures to resist once the fracture is triggered.
222
Analyses about the effect of mixing time and temperature on fracture energy are provided in the 223 following section.
224
Influence of Mixing Time and Temperature
225
The fracture energy was influenced not only by the test temperature but also by the compaction 226 temperature (i.e.; the temperature resulting after mixing the components). The experimental results
227
highlighted that a higher mixing temperature should bring to a higher GD. When RAP is used at 
237
A compromise between collaborating binders and high blending degree should be pursued in order
238
to have the best mechanical performance.
239
In addition, increasing the mixing time has a beneficial effect on GD, which rises, improving the 
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